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Abstract
Ocular auscultation is a commonly neglected step of routine physical examination. An adequate ocular auscultation can be helpful in 
discovering an ocular bruit, which is an important diagnostic finding for a broad spectrum of pathologic conditions, some of which are 
potentially fatal. In this article, we present a literature review on the physical exam maneuver of ocular auscultation, as well as the 
pathophysiology and differential diagnosis of ocular bruits. We also included a description of the adequate auscultation technique and a 
discussion about the applicability of ocular auscultation in clinical practice.
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Introduction
Ocular auscultation is the physical exam maneuver that con-
sists of listening to the vascular sounds of the head and neck 
by placing the stethoscope on the surface of the eyelids and 
surrounding structures.1 The development of an ocular murmur 
is secondary to the turbulent flow inside the vessels around the 
orbit, which can arise from localized pathologies (e.g. stenosis 
of the carotid artery) or systemic conditions (e.g. anemia).2-5 
Moreover, ocular bruits have been identified in patients su-
ffering from life-threatening conditions, such as subarachnoid 
hemorrhage, stroke, and carotid-cavernous fistulas.6-8 Ocular 
bruit has also been reported as the only auscultatory finding 
in cases of symptomatic atherothrombotic vascular disease.9
Despite its clinical relevance, the auscultation of the orbit is 
often neglected in the routine neurological examination, es-
pecially now that better diagnostic tools are replacing clinical 
examination,1 including the use of Doppler ultrasound tech-
nology in evaluating orbital lesions.10 Anyhow, physical exam 
maneuvers and radiological tools are not mutually exclusive 
and, in other scenarios, have been proven to have additive 
diagnostic efficacy. For example, the use of cardiac ausculta-
tion complemented by echocardiography has shown improved 
accuracy in murmur identification compared to echocardiogra-
phy or physical exam alone.11
The non-use of ocular auscultation in clinical practice could be 
due to the lack of knowledge of the technique and the lack of 
awareness of the clinical implications of an orbital bruit. In this 
article, we present the pathophysiology and differential diagno-
sis of orbital bruits, as well as a brief description of the ocular 
auscultation technique. We also included an Evidence Based 
Medicine section with a literature review on ocular auscultation 
and the prevalence of ocular bruits in selected populations.
Pathophysiology of Ocular Bruits
An understanding of vascular hemodynamics is useful for the 
interpretation of vascular sounds in any anatomical site. An ar-
terial bruit indicates the presence of stenosis at or proximal to 
the area of auscultation. As the stenosis increases, the poten-
tial energy (pressure) proximal to the stenosis is transformed 
into kinetic energy (velocity) within the stenosis, resulting in a 
turbulent flow and an audible sound. Cranial and orbital bruits 
represent vibrations arising from vascular structures within the 
cranium, neck and, occasionally, from cardiac lesions. The or-
bits serve as a “window” for sound transmission and minimi-
ze dissipation through bony structures. There are four factors 
that may alter the intensity and duration of arterial bruits: 
high inflow resulting from a high cardiac output, diminished 
side-branch flow, poor or absence of collateral vessels, and 
augmented outflow.2
Regarding ocular bruits, three underlying pathophysiological 
processes related with the aforementioned factors should be 
suspected. First, the confluence of blood vessels with high 
blood flow resulting in a high arteriovenous pressure differen-
ce in the proximities of the ocular cavity; this is characteristic 
of vascular malformations and carotid-cavernous fistulas, in 
which a considerable blood volume is diverted from vessels 
with high hydrostatic pressure (arteries) to those with low hy-
drostatic pressure (veins).12 Second, the occlusion in the inter-
nal carotid artery with subsequent ipsilateral and contralateral 
arteriolar vasodilation; this is the case of stenotic lesions and 
a flow deviation to contralateral vessels. Finally, an ocular bruit 
could be a sign of increased cardiac output, as seen in anemia 
and hyperthyroidism.
Differential Diagnosis of Ocular Bruits
An ocular bruit can be associated with a wide range of patho-
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logies;1 therefore, a thorough history and clinical examination 
is essential.13-14 Positive auscultatory findings should suggest 
these diagnoses only if the entire clinical picture is supporti-
ve.2 The main conditions that have been associated with this 
finding are presented in Table 1.
Carotid-cavernous fistula is the main condition that should 
be suspected when an ocular bruit is found in clinical exami-
nation. This finding is part of a diagnostic triad consisting of 
proptosis, chemosis and ocular bruit and has been reported 
in 50% of cases.15-16 In patients with vascular malformations, 
which can be silent despite their size, an ocular bruit could be 
the only physical finding.4 The confluence of high-flow vessels 
is the underlying pathophysiology in this condition.   
One other disease that is associated with ocular bruits is the 
presence of an ischemic cerebrovascular accident or a tran-
sient ischemic attack due to stenosis in the internal carotid 
artery.5-17 Two cohorts of patients with cerebrovascular disea-
se reported a prevalence of ocular bruits of 28% and 0.6%, 
respectively,18,19 while another cohort of symptomatic stroke 
patients reported a prevalence of 72%.9 In cerebral ischemia, 
the collateralization process determines the infarcted area.20 
When the internal carotid artery is occluded, a retrograde 
flow deviation occurs through the external carotid artery via 
the ophthalmic artery towards the intra-cerebral system, pro-
ducing the vascular murmur.21 Vasodilation of the episcleral 
arteries has been described as an additional useful physical 
finding.22 A cautious palpation of the facial artery branches 
may reveal a hyperdynamic high-grade lesion in the internal 
carotid artery.3 
The vasculitides can also present with an ocular bruit as a 
consequence of vessel incompliance due to systemic inflam-
mation and possibly due to narrowing of the vessel lumen. 
For example, patients with giant cell arteritis, which is cha-
racterized by an inflammation in the lining of the temporal 
artery, can be associated with an ocular bruit.23,24 This finding 
has also been reported in a patient with Churg-strauss syn-
drome.25
Conditions that increase the systemic blood flow (e.g. ane-
mias) should be considered in the differential diagnosis. The 
presence of an ocular bruit has been reported in two case se-
ries with chronic kidney injury.26,27 Ocular bruits have also been 
described in Paget´s disease, in which the increased cardiac 
output results from an increased rate of angiogenesis.28 Finally, 
an ocular bruit can radiate from distant vascular structures, 
such as thoracic and abdominal aneurysms, aortic stenosis, 
and hypertension in pediatric patients.14
Ocular Auscultation Technique
Auscultation should take place in a quiet room with both the 
patient and the examiner relaxed and in a comfortable po-
sition. Historically, a large and narrow bell has been used in 
ocular auscultation, like the one included in the Ford-Bowles 
stethoscope (Figure 1). However, for practical reasons, the 
bell found in modern stethoscopes is considered appropriate. 
Cranial bruits should be listened over the skull, and exa-
mination should include the frontal, temporal and mastoid 
regions and the eyeball, with the latter being more favorable 
for fainter sounds.2
The auscultation of the orbit should be done by gently pla-
cing the bell of the stethoscope over patient’s closed eye 
(Figure 2). To minimize the sound produced by eyelid tremor, 
the patient should be asked to stare at a fixed point while 
the examiner gently closes one of the eyes and firmly places 
the stethoscope over the closed eye. If the patient is unable 
to keep his sight fixed, the examiner can help by placing a 
finger as a reference point in front of the patient´s eyes. Fi-
nally, the patient should be asked to hold his breath. Orbital 
bruits are usually faint and high-pitched, and the examiner 
should focus on the systolic phase of the cardiovascular cy-
cle. Placing a thumb over the carotid artery should help in 
identifying the first heartbeat.13
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Figure 1. Ford-Bowles Stethoscope. Note the large and narrow bell 
that allows the identification of murmurs while performing peri-
pheral vascular auscultation. This modern version is accompanied 
with a diaphragm to complement the auscultation of other sys-
tems for a thorough physical examination.
Legend: From Retonthenet Copyright©2008-2014 All rights reserved. Reprin-
ted with permission from David Skinner.
1. Vascular conditions
• Carotid-cavernous fistula
• Arteriovenous malformations
• Cerebrovascular accidents
• Severe atherosclerosis
• Internal carotid artery stenosis
• Vasculitides
o Churg-Strauss disease
o Temporal artery vasculitis
2. Systemic conditions
• Anemia
• Thyrotoxicosis
• Paget’s disease 
3. Irradiation from distant structures 
• Aortic aneurisms 
• Aortic stenosis
• Hypertension (in infants)
Table 1. Differential Diagnosis of Ocular Bruit.
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Auscultation of the frontal, zygomatic, temporal, and mastoid 
regions should be performed using the diaphragm of the ste-
thoscope and always be preceded by an adequate inspection 
and palpation. Forced expiratory maneuvers, such as Valsalva 
maneuver, can be used to intensify the bruit.2
Prevalence and Clinical Significance of Ocular 
Bruits: An Evidence Based Medicine Section
A literature review was performed using PubMed/Medline, 
Embase and Scielo databases, searching for the terms ‘ocu-
lar auscultation’, ‘ocular bruit’, and ‘ocular murmur’. Addi-
tional relevant papers were retrieved from the articles’ refe-
rences. All reviewed abstracts and articles were in English. 
The amount of literature found was scarce as we expected; 
the majority of articles were case series and case reports. 
No recent reviews on ocular auscultation were found. This 
limitation restricts drawing conclusions on two important is-
sues: the prevalence of ocular bruits in health and disease 
and the clinical importance of ocular auscultation in medical 
practice.
In relation to prevalence, to date there are no specific studies 
published with this purpose, and the current epidemiological 
data is derived from case series and prospective cohort stu-
dies. The only reported data for ocular murmurs in healthy 
population is as an innocent finding in 30%-60% of normal in-
fants and children under six years of age.2 The reported pre-
valence in pathological conditions varies widely across stu-
dies, with cerebrovascular disease being the most studied. 
For example, Hirose et al. reported seven ocular bruits in 250 
patients,18 and Gautier et al., found only one ocular bruit in 
150 patients with cerebrovascular disease.19 In contrast, Hu 
et al., found 72 ocular bruits in 50 patients with symptoms of 
stroke or transient ischemic attack.9 While a definitive deduc-
tion is not possible with all of the studies being prospective 
cohort studies, we believe that the differences in the preva-
lence could be accounted for by demographic variables, such 
as age, race and clinical factors. For instance, Hirose et al. 
studied a sample of patients with cerebrovascular diseases 
of variable severity. On the other hand, Hu et al., included 
only patients with symptomatic atherothrombotic ischemic 
carotid disease, which suggests the presence of a more se-
vere underlying condition. Further studies with standardized 
inclusion criteria aimed at evaluating the prevalence of ocular 
bruit in cerebrovascular disease and non-cardiovascular con-
ditions are needed. 
Concerning clinical importance, there are contradictory views 
about the utility of ocular auscultation as a routine practice. A 
report by the National Institute of Health in 1975 concluded that 
ocular auscultation was of limited use due to its poor predictive 
value in lesion localization and the severity estimation.29 
However, in favor of ocular auscultation in specific clinical 
settings, Purcell reported a patient who underwent enu-
cleation after an ocular trauma. Ocular auscultation was 
not performed during physical examination, and the patient 
suffered a near fatal bleeding during the procedure due to 
a ruptured arteriovenous fistula. The author concluded that 
this event could have been prevented by a complete ocular 
examination.6
Ocular bruits have been shown to be a crucial finding in 
guiding diagnostic evaluation. Hu et al., conducted a pros-
pective study in patients with symptoms of cerebrovascular 
disease.9 They found that an ocular bruit was the only aus-
cultatory finding in 28% of the patients. In addition, ocular 
bruits were 57% more common than neck bruits in patients 
with intracranial carotid artery occlusion. Smith et al., repor-
ted a patient with severe carotid stenosis, which manifes-
ted clinically as limb-shaking transient ischemic attack.5 The 
finding of an ocular bruit in the neurovascular examination 
shifted the diagnostic evaluation towards a vascular condi-
tion rather than a focal motor seizure.5 These two studies 
illustrate how the presence of an ocular bruit could inform 
the clinician about the existence of vascular conditions and 
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Figure 2. Adequate Technique for Ocular Auscultation. The bell of the stethoscope should be placed over the patient’s closed eye. 
The examiner’s finger can be used to keep the patient’s sight fixed and avoid eyelid tremor (A). Auscultation should include the 
zygomatic (B) and temporal regions (C).
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provide guidance towards a successful diagnosis. 
Finally, Atta et al., compared the clinical characteristics of a 
retrospective cohort of patients with venous stasis orbitopathy. 
The study findings revealed that 30% of patients with caro-
tid-cavernous fistula had an ocular bruit, compared to 0% in 
the non-vascular group. Ocular bruit was found to be the only 
significant physical finding useful in differentiating carotid-ca-
vernous fistula from other etiologies, mainly compressive mass 
lesions.30
Based on the previous studies, we propose that ocular auscul-
tation should be performed in all patients with clinical suspi-
cion of cerebrovascular disease and carotid cavernous fistulas. 
Despite the limited evidence supporting the predictive value of 
ocular auscultation, we believe that awareness of the clinical 
relevance of ocular bruits is an important step towards encou-
raging research efforts in this field.
Conclusion
We presented the clinical relevant points of ocular ausculta-
tion, including ocular auscultation technique, pathophysiology, 
and differential diagnosis of ocular bruits. In spite of the impro-
vement of diagnostic tools, clinical examination remains an im-
portant aspect of clinical practice due to its low cost and wide 
accessibility. Ocular auscultation is required in the detection of 
ocular bruits, a physical finding that can lead to the diagnosis 
of a wide range of diseases, some of which are life-threatening.
Although the literature on this subject is scarce, we believe 
there is enough evidence to suggest that it is important for 
physicians to acknowledge the role of ocular auscultation in 
patients with suspicion of cardiovascular and neurological con-
ditions, especially atherothrombotic diseases and carotid-ca-
vernous fistula. Further studies are needed to document the 
prevalence of ocular bruits in the general population and se-
lected populations (e.g. patients with cerebrovascular disease).
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